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Where a patch is made to correct a pavement distress, if the underlying cause of 
the distress cause is not corrected (i.e. the subgrade and/or base course), the 
patch will fail as the original pavement before it. 

3.12 Linear Cracking ( Loneitudinal. Transverse. and Diaponal). Linear 
cracks can result from a number of individual causes or a combination of these 
causes. The principal causes include traffic, lateral contraction, or shrinkage 
of the concrete (particularly if the slab width to length ratio is improper or 
if a sawed longitudinal joint is not of sufficient depth), lateral warping or 
curling of the slab when subjected to heavy traffic loadings, loss of support 
under the edge of the slab due to nonuniform support, pumping, and the presence 
of expansive subgrade soils under the center of the pavement. Longitudinal 
cracking usually occurs in thin slabs without the benefit of a proper 
longitudinal joint. Transverse cracking occurring at right angles to 
longitudinal joints is found in pavements between transverse joints. The 
primary causes of transverse cracking are traffic, excessive joint spacing, and 
improperly cut contraction joints. 
with pumping are also possible causes. 

Overloading and upward curled slabs combined 

3.13 Polished Aggregate. - Polished aggregate is caused by repeated 
applications of traffic to a concrete with aggregates that are susceptible to 
polishing. 
become very smooth when exposed to traffic. The traction between the vehicle 
tires and the pavement is considerably reduced by polished aggregate. 

Some aggregates such as certain limestones will wear rapidly and 

3.14, PoDouts. The Mississippi watershed and especially the Ohio River 
Valley have problems with soft porous chert, other silicas, and some dolomites 
in the natural gravel normally obtained from streambeds. 
potentially reactive with alkalis in cement and are susceptible to the 
phenomenon known as "popouts." The cause of popouts is physical (absorption of 
water and freezing), chemical (alkali reactivity), or a combination of both. 
The aggregate will expand and fracture, leaving a hole in the surface of the 
pavement which may or may not require maintenance. Also treated as, but not 
true popouts, are cavities in PCC paving resulting from washout of clay balls 
and rotting of roots, sticks, wood, and other debris found in some concrete 
mixes. 

These materials are 

3.15 
traffic from the base course and/or subgrade due to deflection of a pavement 
slab. This flow usually carries subgrade particles in suspension from beneath 
the slab and up through cracks, joints, and along pavement edges. Stains on the 
pavement surface adjacent to joints are usually evidence of pumping joints. 
Pumping is caused by an unfavorable combination of free water, subgrade material 
susceptible to pumping, and continuous use by traffic. The slab is forced 
downward under wheel loads, compressing any free water below the slab which 
forces the water and soil out through cracks and joints. Repetition of this 
pumping action displaces foundation materials and results in voids and cavities 
beneath the slab which leave the slab unsupported and subject to cracking. 
Nonplastic coarse grained soils such as sands and gravels are practically free 
from pumping because the soil grains are larger and less susceptible to 
transport when the water is forced out. Clays, silts, and some fine sands are 
susceptible to pumping. Good surface drainage, subdrains, and sealed joints 
reduce the probability of free water accumulation that contributes to pumping. 

PumDinv. Pavement pumping is the forceful ejection of water by 
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